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Abstract

In recent times, the online retail industry has seen active use of natural language processing (NLP)-based
product analysis and recommendation systems that utilize seller-provided product information and customer
review data. This study developed an NLP-based recommendation system by combining the data
characteristics of a specific socks product, with customer review data. The system analyzes and categorizes
seller-provided product information for socks (e.g, gender, length, pattern, color, price) and previous
customer reviews (e.g, quality, delivery) to recommend the most suitable products. The seller's product
information was processed through text-based learning, while the review data was processed using
sequence-based learning, enhancing the accuracy of the recommendations. This study introduces a hybrid
approach that employs the TF-IDF model for keyword association analysis and the GRU model for
sentiment analysis. The sock recommendation system was developed using review data sourced from the
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widely applied to regional products like socks in the future, thereby contributing to the revitalization of
Keyword : Recommendation system, Sentiment analysis, TF-IDF, GRU

‘Dobong  Sock Cooperative’ to support local small businesses. It is anticipated that this system will be
local economies.
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[6], TFIDF [7], HF-IHUZ} QICh £ ¢70f 2&st FHx 7|8t "EIQ TF-IDF(Term
Frequency-Inverse Document Frequency)= S8 =A WOIA 7|9E dH2 Qs 7IEXIE ALSt=
HHOICE EM2l 7IHEE FESGD EME A0 RARE ALt AM Zito] FREE Fotn
FHSH= SHAE AHEICH 81191 2IFHIOIEO| CHel ZEE40]=

Hto| E2{'do| TEO| ARBE[Of 2L SHX|CH RNNZ2 7|27 A4 2X7F A0, LSTM(long short
term memory networks)2 2 =X E At2tSIRICH LSTM £+ shset 077t B2 CHE S E2A5)

7] 2ol Oj7HHE HA St ALMS WEA SH7| I GRUZF AFRED ACE [10][11].
of

[E 112 XAOM2| 7|Hro] FHAIA-M AR gi2|5S Faleh Aoch A 8y Jue
s CHfol 2o M WS 9o Mo 47 20 L= Ho| Y= TFIDF BES ALEd}
Of, AtEXI7} Y&t CHOjE2| FALEE Word2vecs O|8310] 715t ElAER Hoidh 2 TALQI
TAEZ FOiRte] Fetof = MdE)S FHAAC [12]. F HM= H2E 00|82 Z4d =4
IEE Sl &8 #XE UEOIACL Fot 2[RE WY2Z 30| 2t0|-(RHINO) 2t0|=22{2|E O]
83t MNzl ZY AME FHotd 0|8 7|Htez 2ROl A S MESIRICE [13]. Al B
= ZAstE 7lge] 2R YHIES 01830 EYOA o ¥o| THol BAE Folotl LsTME
28 BERT 7| Zd=MS 2ES FHAIZHS HLSIRAC

Hotot gt FHA|AE2 FOIXS| 2|7 FEQ AIFA HO[E et HOjXiel HE 2ol HEt
HIO|HE 12450, LSTMI} GRU 2EZ Stgols St0|E2[E A4S M etettt

[E 1] TF-IDF, RHINO, LSTM H|1l
[Table 1] Comparison of TF-IDF, RHINO, LSTM

No Title NLP Research purpose

A Study on the Book Recommendation System

! Using Natural Language Processing

TE-IDF, Word2vec Compare word similarity

How to improve the accuracy of

. L . RHINO, A Logistic| Recommendation using emotional
2 | recommendation systems : Combining ratings

. . R i lysi
and review texts sentiment scores cgression HBLysIS
3 Recommender system usi.ng BERT sentiment Bert (LSTM) Recommendati.on using emotional
analysis analysis by BERT
TF-IDF, Word2vec, Recommendation using word
4 Proposed research

LSTM, GRU similarity, Review emotional analysis
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OfRtel 2|7 HEEZE, HiS) HolH Sdez 24, 27, FHstn Urt AFEMS siMe
H4F 2lF UBREE HE AT 3F/RE 2RE #oY = UARE SIL S REE
GRU 222 AE3IRACH GRUEE2 O ¥7| o|EdEN|(long-term dependecies)2t LSTMS| =
ot =4 A2 flof JHEE EHeld ZE FO Sitolch [ 112 A" FEZolch He
FE O SHLZ H0|HO SES #Fotd AL, Web= HONAIZL S2[= H|O|Het &Eg|
7 OO|Eel SE2 AL FM Has AL FHS Qo) AHEE CHY| FALD ZZEDt FOHA}
o 2[RE 7|tz AT 242 fdl AH8E GRU ZE ALEO| COfgt Aoz (O 210 A
SE8 d3strt
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[Fig. 1] System work flowchart
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[Fig. 2] Proposed GRU and TF-IDF hybrid natural language processing model
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[O8 3= 278 REol st HALE LEHHDE ZPEME 2ot 3H/5EY 27 REo 3™
L S Qo LSTMELE £ 271 #E GRU REZ SHE0IAoH, 2o A2 HrE 093, &

0.91

0.5

uolIsIoaid

= 23(0) 33(1)
(18 3) 22 29 Faie
[Fig. 3] Emotion Analysis Model Accuracy
(£ 2] &0 AEtE 30702 7|HE 48 2uE E0EH 4E2R 7IHE IE
2|AEE FII5H0, 26,042702 2R HAE HO|EM 7|YEHSI0 YF 7HY Atd Aol £
30712 7|MEE FESIRCE FET Tl 307HE B A0 HEAZ LS

Aot = 85 =0 7IAEZ HESHAULL

ﬂ__ 2] 7|E MM CHo| 2|AE
[Table 2] Keyword creation word list

index keyword frequency index keyword frequency
0 YUo|FSot 158 15 CHEF O 177
1 ALO| X Hot 169 16 ZIEAE2 89
2 n=0oj22|= 147 17 XH=tajo g el 199
3 H2dEe 144 18 2S0E2 57
4 FRENE2 135 19 SlHNELE 89
5 =0loi22l= 121 20 Jo|ZEt 197
6 o E00122l= 82 21 A = 84
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7 7120022l 41 2 SO{LIX| Q= 176
8 O0ne{S082 110 23 THOIPtLt= 153
9 ZZo|RER 2 133 24 TjEo|E2 216
10 BHE TS 148 25 AHEZ0|E2 210
11 MH|AZEES 176 26 LSIER 56
12 A2 EO| RIS 200 27 U Sl 74
13 o[ Hok 189 28 SRS 86
14 Olo|E0|E2 87 29 285V |E2 164
[E 32 4E F=H 7|YEE st=502 A SHEE Word2Vecs 08310 ZH2to| & E FH 7|
HYEQ} FARSH B ¢7HE HOFM O|F SiLfel HIAESZE DHEQICH oF 7|9EQ HAEE
TF-IDF HHEZ THS0| oF AZ0| 2|8 TFIDF HHI} IAQI SALE AARS SHCE MK 30742
7|19/E2| TFIDF &1t FALE AL & FALE 11} 772 7[RE 37HE, 8482 WES= 7|%
EE MEot ZINE EOFEL

[E 3] 7|¥E9t

ME QNS

[Table 3] Comparison of keyword similarity with product

index keyword similarity
0 CHELOlSkH= 0.616111249
1 IIEHE2 0.56794672
2 X-+Ofof g 2l 0.363401316
3 MH[ATHEES 0.356810212
4 A2 EO0|FE 2B 0.244803934
5 o[ mst 0.244287693
6 285V |E2 0.239405444
7 O0|n2{S0|82 0.237166955
8 ZHo|RERR 0.234643889
9 HHE 7S 0.22805799
[O8 4= o&E 4-EEM D-S NESH0 HAESH Z1Ito[Ct 2|/ W& T XFojz £0t
27t S0i7t 2|RS0A s 3 22 o5st A2 & = AULCL
[ 5= AMoteh YT FHMH|A WS BOEL) @y dY, ZO|(YTAO|R), Ry, =0
UH FHE 2|AE THHOICE (b= FOHAZL M=ot &F ME 3HHOILE ()= FOHAL 27t
AES ANSts FHL 2HHOICE
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oy 25 2lREy
0 5 SHEEALSY IPHSUIZRALICHRT 02 98.45% HER 3 2R lLict
1 5 FOI0AURA BHF3 OLS0| WETIISHH WE2HOR  94.46% HEE ST 2/FeLICh
2 5 CIRQIE oflEa 0 XA MEE SEEHQUIEALICHAICIZE AT al2E 22X MH|A - 99.18% HER 3H 2R eLCt
3 5 HHOR SHC{L| M2t Z=QI0| AT 207HO| AALL| MH|AE FAILQ 2t Flo| |- 93.27% HEE 2F 2| aL|ch
4 5 AABHH FAR BM0IR  91.64% HER 2H 2|RelLIch
5 5 SeHEolo|7H S Y SR HTCR FUUCIK O[F| SHSOH AT HY YUK 98.56% HER 3 2IRELICE
6 5 HEATsln Uof| Eolg  92.67% HE= 3 2lFelLct
7 5 THTOHERHHE| O] E0] QoM T/ HeiFHR  72.19% &EE 24 2|g Lt
8 5 AAUT oD AIRECE FMAUE Z0IR 97.89% HEE 34 2lFLICL
9 5 NES| BMAZOIQAaBUSAZ I3 98.84% HEE 3H 2IFAULICL
[O8 4 BE HAE
[Fig. 4] Model Test
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(c) purchase decision shopping cart

[Fig. 5] Recommended product purchase process
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